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disorderly, discordant and often unfounded individual opinions. We shall
see this better later on; I mention the fact now only because it alone can
explain the.absolute empiricism which thus far has dominated and still
dominates the industrial application of the processes of cementation, and this,
too, while the technology of almost all other siderurgical processes was ever
gaining new scientific data from the systematic and rigorous study of the
chemical phenomena on which those processes are based.

We have already seen that the mixtures, in general quite complex, recom-
mended, by Reaumur as "cements" were quickly abandoned by English
manufacturers who, while largely taking advantage of the rules developed
by the French scientist for the construction of his furnaces, the carrying'out
of the heating and, in general, the conduct of the various operations, "adopted
as cement simple powdered wood charcoal. The example of the English was
very quickly followed by manufacturers in other countries.

Nevertheless, even though the researches of Vandermonde, Berthollet and
Monge had confirmed the reasonableness of the English method, showing,
as we have already seen, that the process of cementation consists in the diffu-
sion of carbon alone into the iron, yet the opinion continued to exist that by
the addition of suitable foreign substances to the wood charcoal or by means
of more complex carburizing substances it was possible to greatly shorten the
time necessary for a given amount of cementation.

Such an opinion, which, as we shall see further on, has in some respects
been confirmed scientifically within the last few years, gave rise during the
whole of the nineteenth century to an immense number of attempts to perfect
the known processes of cementation, attempts which had as their exclusive ob-
ject the discovery of the substances or mixtures most efficient as cements, and
which were (and in part still are) conducted along exclusively empirical lines.

The first one who tried to use cements essentially different from those
proposed by Reaumur was Prof. Vismara of Padua, who in the first years of
the nineteenth century showed that excellent cement steel can be obtained by
using as carburizing materials gaseous hydrocarbons instead of wood charcool.
It appears that Vismara was the first to propose the use of gaseous cements.

An analogous process of cementation, based on the use of illuminating
gas obtained by the distillation of fossil carbon, was later patented and ap-
plied industrially for some time in England by Macintosh, in 1825. But
neither process found wide application until many years later, when it became
possible to exclude air completely from the cementation boxes.

Later, in America, Prof. A. K. Eaton proposed to increase the efficiency
of solid cements by means of the action of cyanogen. His process consisted
in heating the bars of iron in contact with a mixture of wood charcoal and
potassium ferrocyanide, powdered together. We shall see later, from some
examples, that among the innumerable substances which have been, and are
now, employed to increase the efficiency of cements of any kind (solid, liquid